The aim of this study was to assess patterns and correlates of family variables in 31 adolescents treated for their first episode of a schizophrenia spectrum disorder (early-onset schizophrenia [EOS]). Expressed emotion, perceived criticism, and rearing style were assessed. Potential correlates were patient psychopathology, premorbid adjustment, illness duration, quality of life (QoL), sociodemographic variables, patient and caregiver "illness concept," and caregiver personality traits and support. Families were rated as critical more frequently by patients than raters (55% vs. 13%). Perceived criticism was associated with worse QoL in relationship with parents and peers. An adverse rearing style was associated with a negative illness concept in patients, particularly with less trust in their physician. Future research should examine perceived criticism as a predictor of relapse and indicator of adolescents with EOS who need extended support and treatment. Rearing style should be carefully observed because of its link with patients' illness concept and, potentially, to service engagement and medication adherence.
In adults with schizophrenia, family environment and, to a certain degree, rearing style (i.e., parental bonding; Parker et al., 1988) are important predictors of treatment course. In particular, a link has been established between an adverse family climate (defined as high expressed emotion [HEE] status) and a markedly increased relapse rate and higher risk for a chronic course of illness (Butzlaff and Hooley, 1998; Cechnicki et al., 2013) . Although both an EE status and rearing style describe a possibly stressful or supportive environment of patients within their families, both measures seem to be associated only weakly and, therefore, represent separate paradigms of family environment (Parker et al., 1988) . Family interventions have proven to effectively decrease the frequency of relapse, hospital admissions, and medication nonadherence as well as to reduce HEE (Pharoah et al., 2010) . However, studies looking at firstepisode psychosis have been more ambiguous in their recommendations, and some have questioned the long-term efficacy or even reported potential harmful effects of family interventions with families that intuitively cope well (Bird et al., 2010; Linszen et al., 2001 Linszen et al., , 1996 . Hence, it is necessary to understand which families benefit from family interventions to develop more tailored treatment approaches (Onwumere et al., 2011) .
Small-scale studies conducted with patients with EOS provide support for a link between adverse family climate (i.e., HEE status) at admission and an increased relapse rate after 1 and 2 years (Jarbin et al., 2000) . Given that adolescents with schizophrenia are often highly affected by family interaction and conflicts related to the process of age-appropriate detachment, it is surprising that little is known about family variables in EOS and that age-appropriate family interventions have not been designed to date (Algon et al., 2012; Gearing, 2008) . Against this background, the aim of this cross-sectional study is to explore family variables (e.g., caregiver EE, rearing style, and patientperceived criticism) and their relationship with relevant patient and caregiver characteristics in adolescents experiencing their first episode of a schizophrenia spectrum disorder. These correlates should provide information about potential clinical and research strategies to improve family interventions in this population.
METHODS

Participants
Participants included adolescents with a schizophrenia spectrum disorder receiving their first treatment of psychosis in one of the seven adolescent psychiatric sites in Switzerland and Germany (VESPA group) (Meng et al., 2009 ) They were enrolled based on the following inclusion criteria: age of 14 to 18 years, antipsychotic treatment of 4 weeks or less, and living with a parent or guardian for at least 3 months before admission. Forty-two adolescents fulfilled the inclusion criteria. Eleven refused to participate in family assessments, leaving 31 participants who enrolled in the study. Of these, 29 participants were receiving inpatient treatment, and two were outpatients. The 11 adolescents who did not participate did not differ significantly from the study sample regarding illness severity, age, or sex.
Assessments
Patient Variables
The following are the patient variables: a) premorbid functioning, assessed using the Premorbid Adjustment Scale (PAS, higher scores indicate poorer premorbid functioning) (Cannon-Spoor et al., 1982; Krauss et al., 2000) ; b) number of life events in the past 12 months with the Zurich life event list (Steinhausen and Winkler Metzke, 2001) ; c) DUP and duration of untreated illness (DUI) as well as duration of untreated negative symptoms (DUN) with the Symptom Onset in Schizophrenia inventory (Perkins et al., 2000) ; d) Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) diagnosis of schizophrenia spectrum disorders and international statistical classification of diseases and related health problems diagnosis of substance use disorder by clinical interviews (American Psychiatric Association, 2000; Dilling and Huber, 2008) ; e) the Positive and Negative Syndrome Scale (PANSS) (Bunk et al., 1999; Kay et al., 1987) ; f) the Clinical Global Impressions-Severity of Illness Scale (CGI-S) (Guy, 1976) ; g) adolescent behavior as rated by parents with the Child-Behaviour Checklist (Achenbach, 1991; Döpfner et al., 1994) ; h) quality of life with the parent-completed Inventory of Children's Quality of Life (ILK), which covers school performance, interaction with family, peer group relations, physical health, mental health, and overall quality of life (Mattejat et al., 1998) ; i) illnessrelated and therapy-related caregivers' burden with the ILK; j) "illness concept" with the Illness Concept Scale (Linden et al., 1988) ; and k) early course of treatment with CGI-I (improvement) after 2 weeks of treatment.
Family Variables a) EE was assessed with the Five Minutes Speech Sample (FMSS) (Leeb et al., 1991; Magana et al., 1986; Stark and Buchkremer, 1992) . Speech samples were rated by external experts with established interrater reliability (authors M. S. and S. N.). Caregivers were rated as low EE (LEE) or HEE on the dimensions of criticism and emotional overinvolvement (EOI). A family was rated HEE if one or both caregivers were rated HEE. b) Perceived criticism was assessed with a 5-point Likert scale completed by adolescents to independently rate their mother's and father's criticism during the last 4 weeks (Hooley and Teasdale, 1989) . Caregivers were rated "perceived critical" if ratings were medium and higher. c) Perceived rearing style was examined with the Parental Bonding Instrument (PBI, perceived by the adolescent), assessing caregiver care and protection. Families were grouped into "optimal parenting" (high care, low protection) and "affectionless control" (high protection, low care) (Parker et al., 1979) .
Parents or Caregivers
a) Personality traits were examined with the Hamburg Personality Inventory (Andresen, 2000) . b) The rater estimated the mother's and father's lack of acceptance/support of the patient on a one-item 5-point Likert scale (high scores indicate low acceptance/support). c) Illness concept was assessed with the Illness Concept Scale (Linden et al., 1988) .
Procedure
For 14 adolescents, both parents participated in the study; for 15 adolescents, only one parent participated in the study; and for 2 adolescents who were in out-of-home placement, one significant attachment figure each participated. To limit the influence of treatment, assessment of perceived criticism, illness concept, psychopathology, severity of illness, and global functioning were completed within 2 weeks of the start of treatment. Other variables, including diagnoses, duration of illness, perceived rearing style, and past life events, were assessed within the first 3 months, after clinical stabilization. Raters of correlates were blinded to family variables and vice versa. Written informed consent was obtained from participants and their legal guardians. All local research ethics committees approved the study. Study monitoring and data processing were performed by one site (authors G. G. P. and B. G. S.). Raters were trained extensively by authorized trainers in the application of assessment scales before and during the course of the study (particularly on the FMSS, PANSS, and diagnostic DSM-IV research criteria interviews). Problems with assessments were discussed individually on a helpline or at regular follow-up meetings twice a year. This procedure assured data quality and minimized missing or incomplete data. Interrater reliability of the PANSS total score was high (κ = 0.84).
Data Analysis
Descriptive statistics were calculated as means, standard deviations, frequency counts, and percentages. The normality of the continuous predictor variables was determined using Kolmogorov-Smirnov tests. DUP, DUN, and DUI were significantly positively skewed, so their data were normalized with logarithmic transformation. To explore relationships between family variables and patient or caregiver variables, univariate logistic regression analyses (EE and rearing style) and twosided Pearson's correlations (perceived criticism) were specified. Associations at p < 0.10 are displayed to avoid type II error, and findings at p < 0.05 are mentioned and interpreted in the text. As the sample size of this pilot study is low, no correction for multiple testing was applied, no multivariate analyses were performed, and p values are interpreted descriptively. Besides significance level, effect size was chosen as the main statistical descriptor, that is, odds ratios in regression analyses and as r in correlational analyses. Analyses were performed using SPSS version 20 (IBM Corp). 
RESULTS
Sample
Sample characteristics are provided in Table 1 . Most patients received a diagnosis of schizophrenia or schizophreniform disorder. Patients were severely ill, as indicated by high CGI-S and PANSS ratings. Because of the small sample size, no between-site comparisons were possible. However, no differences in any baseline variables were detected between participating countries.
EE Status, Perceived Criticism, and Parenting Style
The distribution of EE status, perceived criticism, and rearing styles as measured by the PBI is provided in Table 2 . No associations between EE subdomains, perceived criticism, and PBI subscales were detected.
Correlates of EE Status
As displayed in Table 3 , there were no significant correlates of families' EE status.
Correlates of Perceived Criticism
Patient level of perceived criticism was significantly associated with an overall poorer quality of life (r = −0.43) and, specifically, with poorer interactions with family (r = −0.47) and peers (r = −0.48, all ps < 0.05).
Correlates of Parenting Style
Patients who perceived an adverse rearing style had a significantly lower rate of comorbid substance use and reported a worse overall illness concept (see Table 4 ). Optimal parenting was significantly associated with greater trust in the treating physician, a better overall illness concept, and a higher likelihood of lifetime substance use of the adolescent.
DISCUSSION
To the authors' knowledge, this is the first study exploring patient and family correlates of caregiver EE, perceived criticism, and rearing style in adolescents with EOS.
Key Findings
With 41% of families rated as HEE, the results are consistent with studies by Ramsauer et al., who found HEE in 53% of affected families compared with 23.5% of control families, and Jarbin and colleagues, who found HEE in 41% of affected families (Jarbin et al., 2000; Ramsauer et al., 2013) . Previous studies have found the prevalence of HEE in control groups to be considerably lower (between 0% and 38%), indicating a potentially more adverse climate in affected families . However, the rate of "highly critical" caregivers (13.8%) in this study seems low. Studies of adults experiencing their first episode of psychosis found rates of highly critical caregivers between 16.8% (Heikkila et al., 2002) and 33% (Raune et al., 2004) . Moreover, previous findings point toward criticism being less prevalent in younger caregivers and in first-episode adult patients (Marom et al., 2005) . The finding also may be related to the more restrictive approach of the FMSS in detecting criticism compared with the Camberwell Family Interview, which has been used in some studies of adults (Hooley and Parker, 2006) .
High perceived criticism was much more prevalent than high criticism as measured by the FMSS. Consistent with previous research, no correlation was found between high criticism and perceived criticism (Bachmann et al., 2006; Medina-Pradas et al., 2013 ). Yet, perceived criticism was significantly associated with a lower quality of life in interaction not only with family but also with peers, which is in line with the finding that perceived criticism in adults with schizophrenia was associated with lower social functioning (Onwumere et al., 2009) . Notably, quality of life is an important outcome parameter in schizophrenia (Lambert et al., 2003) . Thus, high perceived criticism may be a good marker of patients and families in need of support, warranting further research.
Concerning perceived rearing style, patient perception of optimal parenting was associated with more favorable illness concept, whereas perceptions of adverse parenting were related to less favorable illness concept, particularly with regard to patient trust in their physician. This is of high clinical relevance, as negative illness concept has been linked to lower adherence to medication, whereas trust in the treating physician and in medication has been linked to better adherence (Conus et al., 2010; Kleindienst and Greil, 2004; Linden and Godemann, 2007; Schmidt et al., 2014) . Research on adolescents with attention deficit/hyperactivity disorder similarly found that adverse rearing style was directly linked to poorer medication adherence (Gau et al., 2006) . 
Strengths and Limitations
Strengths of this study include the assessment of a broad variety of potential correlates with family variables that have been linked to relapse in schizophrenia. By assessing newly diagnosed adolescent patients within 2 weeks of admission to the service, the association of family variables and potential correlates was explored at the very onset of treatment, minimizing biases associated with illness chronicity and effects of diagnostic and therapeutic interventions. Limitations of the study are mainly linked to the small sample size. EOS is rare and difficult to study, especially within the first 2 weeks of treatment initiation. Therefore, some of the negative associations may be due to the high risk for type II error. In addition, because correcting for multiple tests was not performed, type I errors might affect the results. Furthermore, some of the associations detected may not be causal, but epiphenomena of a third variable, which was not assessed. Generalizability of the results may be limited by the mainly hospitalbased sample. The necessary multicenter study approach leads to possible problems in interrater reliability. However, the PANSS and EE measures had good interrater reliability, and an effort was made to minimize reliability problems through extensive rater training and monitoring.
CONCLUSIONS
This pilot study identified several important correlates of perceived criticism and rearing style. The findings suggest that high perceived criticism and adverse rearing style should be assessed in clinical practice and paid attention to in family interventions, independent of a potential causal link to worse outcome. This is important as the findings suggest that perceived criticism is linked to lower quality of life and an adverse rearing style is linked to negative expectations and lower trust in medication in adolescents with EOS. 
